THE following impressions are based upon a series of 150 carefully recorded cases of the use of spinocain from the London Hospital during the past year. In just over half the spinocain was given by myself, in the others by visiting ansesthetists and by the resident anaesthetist, Dr. Challis. A smaller additional series, in which neocaine and novocain in crystalline form were used, has been recorded for comparison.
this as we have only used it in a few operations lasting over an hour, and in none lasting more than one hour and three-quarters, when it certainly proved sufficient. The other possibility of the large dose having a less effect than is expected is that the strychnine may act antagonistically. One can certainly inject much larger quantities of novocain in the guise of spinocain than as itself, and we have gone up to 3 * 75 c.c. = 375 mgm. of novocain, without ill effect.
Survey of our tables of results shows clearly that the same dose, similarly treated, has different results in different patients, but, compared to other factors, dosage is the most reliable. The 2-c.c. dose of spinocain has given the most diverse results-with analgesia varying from below the umbilicus to the neck. A dose of 3 c.c. has given, in a great majority of cases, analgesia to the transverse nipple line, but in others there has been a variation from the xiphisternum to the neck. Using 3 5 c.c. one usually gets analgesia to the second rib, but here again odd variations occur.
(2) The lightness of the solution and the use of the Trendelenburg position to prevent upward spread.-Our experience has been that while outside the canal spinocain behaves as a light solution, it does not do so when introduced. The only noticeable feature obtained by injecting it without expansion in the Trendelenburg position is that analgesia is produced a little more slowly. Therefore we gave up the tilting of the patient until analgesia was obtained.
The lighter specific gravity also suggests that the compound should lie more in contact with the anterior than with the posterior roots, and, while we know that novocain has a greater effect on sensory than on nmotor fibres, we should expect more relaxation using spinocain than using novocain itself. This is not so. The relaxation is often rather disappointing in the presence of excellent analgesia.
(3) Indiffusibility.-We cannot agree that the solution is indiffusible to the degree stated. The claim that it remains in the same bulk as injected for forty minutes is untenable. The only noticeable difference between expansion and nonexpansion is that in the latter a minute or two more than the usual 8-10 minutes is requirea for analgesia to reach its maximum. 3 c.c. of spinocain, unexpanded or expanded, whatever the angle of the table, will, in a great majority of cases, give analgesia to the transverse nipple line in fifteen minutes.
The only possible conclusion is that spinocain is not as controllable as claimed, and that it is no more controllable than novocain or neocaine. Does controllability matter ? Our experience as regards respiration and theoretical paralysis of intercostals and diaphragm is that, using even large doses of spinocain, pure novocain or neocaine, it does not. We have never observed any respiratory paralysis, and our tables include twenty-four cases with analgesia higher than the second rib, amongst them several with analgesia of the neck and two of the scalp.
The unexpected result of a widespread analgesia is a little disconcerting, and it may be of interest to give our opinions, based on our results, as to which of the many factors invoked are responsible for the extent. We have always only allowed a matter of 5-10 drops of cerebrospinal fluid to escape, so that the factor of lessened dilution is not considered.
In our opinion there are only two factors of importance. The first is the quantity of analgesic injected. One can get more than half the cases to exhibit the same analgesia with the same dose, whether it is mixed or unmixed with quantities of cerebrospinal fluid beforehand and whatever the angle of the table. Whilst being careful to pay more attention to over-action than to under-action, since some of the injection may be lost extradurally by faulty technique, we think variable results must be due to differences in patients.
Dosage is usually advised in proportion to body weight. From survey of our tables there is no doubt that this is erroneous. It is striking that those who Section of Anaesthetics 917 exhibited analgesia beyond the average for the dose were the old, the very ill, and the fat and flabby type of person.
Maintenance of blood-pressure.-Tbe claim made for the spinocain technique as regards blood-pressure is that the strychnine injected into the canal, by stimulating the vasoconstrictors, prevents a fall of more than 40 mm. Hg. With the aid of ephedrine it is claimed that any fall at all can be prevented.
Writers on spinal analgesia have repeatedly stated that the fall in blood-pressure is proportional to the number of anterior roots affected by the analgesic agent between the second dorsal and the second lumbar segments in which the vasoconstrictor fibres for the whole body issue. If sucb were the case, then the fall ought to be proportional to the extent of analgesia, and vary in degree with light or heavy solutions which lie in more intimate contact with the anterior and posterior roots respectively. Practical results do not confirm this, whatever analgesic substance is used. The spinocain technique, with its strychnine and ephedrine, has not succeeded in preventing falls in blood-pressure. Although Pitkin claims an absolute maintenance of pressure in his technique, we think it reasonable to exclude as failures cases showing a fall of 20 mm. Hg, or less, since such may be simply a restitution to normal after a rise due to the preliminary excitement caused by injection. Careful readings were taken in fifty-four cases in which spinocain was given. This series included a large proportion of gravely ill people. Seventeen, rather less than one-third of the number, showed a fall of more than 20 mm. Hg, and in seven the pressure dropped 50 mm. or more. In a few instances no pressure could be measured at one stage in the operation, but there were no other alarming features, and the pressure gradually rose again. The degree of the fall of pressure had no relation to the height of analgesia. The analgesia reached to the second rib or higher in eighteen of the fifty-four cases, but in only six of these was the fall greater than 20 mm. Hg; in the others it remained steady or actually rose. The intrathecal administration of strychnine has been often advocated for the maintenance of blood-pressure in spinal analgesia, but many authorities have denied its power and discarded it. Ephedrine is of more recent origin and has had strong claims advanced for its use for the same purpose. We have endeavoured to assess its value by giving it and withholding it in different series of cases, and have to confess that we have come to no definite conclusion regarding its merit. Ephedrine seems to us to have little effect on blood-pressure during operation, but causes, we think, a quicker restitution to normal when recovery from a fall of pressure is taking place.
The cause of the fall in blood-pressure is as obscure as the cause of widespread analgesia. Examination of the seventeen cases in which the fall was 20 mm. Hg or more, shows that five were cases of prostatectomy, six had severe diffuse peritonitis, and in two the operation was for re-suture of burst wounds after laparotomy for inoperable malignant disease. The remaining foult had performed upon them suprapubic cystotomy, exploratory laparotomy, radical cure of hernia, and perineal excision of the rectum. The fall in prostatectomy is a very constant one, and can be attributed to hemorrhage; the two patients who required resuturing were in extrernis. In the grave peritonitis cases the abolition of muscular rigidity by the analgesia coincided with, and may well explain, the fall of pressure. The patient upon whom perineal excision of the rectum was performed was suffering from chronic bronchitis as well as carcinoma. In his case the pressure dropped gradually during the seventy-five minutes required by the surgeon, and showed no signs of recovery for several hours.
One might well expect circulatory depression in all these patients, but it is not easy to explain why there was a similar phenomenon in the others on whom simple surgical operations were performed. We are disposed to attribute the fall in the latter cases to the psychological influences, on the conscious patient, of the injection, the operation, and the unfamiliar atmosphere of the operating theatre.
Koster and Kasman have tentatively suggested that falls in blood-pressure may be due to the position-of tbe point of the spinal needle. If the.point is well.advanced, the drug may spread along the front of the ligamentum denticulatum and be more in contact with the anterior roots than the posterior. This hypothesis does not sound convincing when we think of the interstices of that ligament and the diffusibility of injected drugs. Although the spinocain technique does not abolish falls in the blood-pressure, there have been no occasions in its use in which the fall seemed dangerous to the patient. In half to three-quarters of an hour there is a spontaneous recovery and it seems that, as Dr. Falkner Hill has said, " there is only danger when the blood-pressure falls steadily, progressively, and extensively, at the end of a long surgical operation of severity or haemorrhage." Freedom from Complications.-We can certainly uphold the claim of freedom from complications with Pitkin's solution, at least when compared to stovain. Among our 150 cases there have-been many gravely ill patients, yet their condition on the operating table has rarely caused anxiety. Whether shocked or toxic, young or old, they bore the operation well. There has been one operative death. This was a case in which secondary intervention was required for obstruction due to diverticulitis, and the patient had been vomiting continuously for some time. He collapsed and died some forty minutes after the operation had begun, and his death can scarcely be attributed to the spinal analgesia. Three other patients died a few hours after operation; they were all desperate cases and it is to the credit of spinocain that death did not occur on the operating table. We have seen less fortunate results from the use of stovain in similar cases.
Of the late complications of spinal analgesia and general ansesthesia, Pitkin claims that by the, use>. of his solution im4.nity is obtained from pulmonary affections, ocular palsies, paraplegia and ileus. Freedom from pulmonary affections can be granted; paraplegia is the result of faulty technique and should never occur; we have had no ocular palsy as a sequela. The claim that ileus never occurs and that spinocain promotes perist-alsis, reduces distension, and frequently causes an evacuation on the table cannot, however, be substantiated. In our experience the use of spinocain tends to be followed by constipation, and we have had two cases of severe ileus.
Nevertheless, post-operative vomiting has been uncommon and if we dared at all to go into the thorny question of the indications for spinal analgesia, it would be to recommend a wider use of it in cases of severe peritonitis and obstruction, when repeated vomiting has dehydrated the patient and a general anesthetic is likely to contribute further to loss of fluid.
There have been four cases of severe headache, of which only one has persisted more than a week. Satisfactory Analgesia.-The last claim made for spinocain is that satisfactory analgesia can be obtained for operative measures below the diaphragm in 98% of cases. Failures in spinal analgesia must be attributed mainly to faulty technique when the usual dose is employed. The intraspinal injection is a very delicate proceeding since slight alteration in the position of the needle may mean that its point, is outside the canal, and the injection, or part of it, is being made extradurally.
But there is another possible cause of failure with spinocain, and we mention it only because of several failures after long series of successful administrations. Novocain in solution is unstable and unreliable unless freshly prepared. The use of hermetically sealed ampoules is for the purpose of preventing deterioration, but the heat required to seal the ampoule may be sufficient to cause chemical change, unless great care is taken. It is therefore possible that some failures may be due to the state of the solution, and the fact that all our unsuccessful cases had been given the small 2 c.c. 8£ 918 Section of Anw.esthetics 919 dose lends weight to the theory of partial deterioration of the analgesic agent. This may possibly also explain the lesser effect of spinocain as compared with its equivalent content of novocain. We have had no failures in the small series of cases in which. crystalline novocain. or neoiaine.was-dissolved in. withdrawn cerebrospinal fluid and re-injected. It may be asked whether spinocain allows of a wider range of use than stovain. We doubt if anyone in this country would risk administering enough stovain to procure analgesia and relaxation sufficient to allow of upper abdominal operations. Spinocain can certainly be given in large enough doses to do so. We have invaginated several perforated peptic ulcers, and performed gastrostomy, gastrojejunostomy and cholecystectomy under spinocain analgesia. But there is a variability in the ease of high intra-abdominal manipulations, and retching and pain may be induced if these are not performed gently. It is well to know, however, that spinocain can be used in these cases with safety and success. We have added gasand-oxygen anesthesia to the spinal analgesia in some nervous patients, with excellent results.
In conclusion we consider that our experiences of spinocain have not; confirmed its major claims of controllability and maintenance of blood-pressure. There has been too much emphasis placed upon the necessity for these attributes in spinal analgesics. Our results conform with Koster and Kasman's experimental and clinical work, from which they deduced that with the patient in the Trendelenburg position, collapse and respiratory failure are not to be feared when drugs of the novocain series are used, even in large doses.
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Chemical Properties.-Percaine is a hydrochloride of a-butyloxycinchoninic acid diethylethylendiamide and has the formula: CO-NH-CH2-CH2-N(C2H5)2, HCI.
-OC4H9
N It belongs to a group of chemical combinations which up to now were unknown to possess analgesic properties. It forms colourless crystals, odourless and tasteless; masses at 900 and melts at 970C. It is readily soluble in water and alcohol, and solutions have a neutral reaction. Thus it does not belong to the same family as cocaine or novocain, but it is a derivative of quinoline and therefore related to quinine.
